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INTRODUCTION
oal is the single largest foreign currency earner for Australia. According to the Australian Economy 2010, Australia has earned A$160 billion by exporting its mineral resources. The relative sectoral contribution towards this export earnings is: coal A$55 billion (around 34.37%), followed by ores A$52 billion (around 33%), other mineral fuels A$21 billion (around 13%), gold A$17 billion (around 11%), and other metals A$14 billion (around 9%) (ABARES, 2010). The volume and value of Australian coal export has increased significantly between the year 2007-08 to 2008 -09 because of the prices have more than doubled during this period.
The impact of this large volume of export had raised the Australian dollar's value to a new high. The Australian dollar had recorded its highest value relative to the US dollar of 110.56 US cents on 28 July 2011. It had happened because of the export boom of Australian mineral resources. Arguably, Australian coal export is playing a vital role in making the Australian dollar stronger against the other currencies, especially US dollar.
Australia also has a huge deposit of coal under its surface. At the end of 2010, Australia had a recoverable Economic Demonstrated Resources (EDR) of hard coal (steam coal and coking coal) deposit of 76.2 billion tonnes. In addition to the EDR deposit, there is another 8.3 billion tonnes of Sub-economic Demonstrated Resources (SDR) in Australia (IEA, 2010) . In fact, with total identified resources of hard coal of around 114 billion tonnes, Australia's total coal resources are substantially larger than it is estimated; that means, if Australia keeps her production at the 2008 rate of around 398 Mt (Million tonnes) per year, the EDR will be adequate to support about 191 years of supply. Thus the deposit of the coal will support Australian economy more than 191 years.
Australia is the fourth largest producer and the largest exporter of hard coal in the world. According to the ABARE Energy Projections 2010, Australian coal production is projected to increase at an average annual rate of 1. 8 Table 1 shows that in 2008-09, Australia had earned A$125 billion (around 78% of total export earnings of mineral resources) by exporting three mineral resources (i.e., coal 34%, ores 33% and gold 11%). It has happened because the significant increase in the prices of mineral resources in the world market. This boom in resources export has helped Australian dollar to reach its highest level in 33 years. Anecdotal data suggests that there is a significant link between the volume of Australian coal export and rise of A$. This view is also supported by the fact that after the end of Asian financial crises from that continued from 1998 to 2003, the A$ became stronger against the US$ along with the increase in the volume of Australian coal export from 218. It should be noted, however, that the Australian dollar exchange rate against the US$ is influenced by many factors; some factors are internal and some are external. The main internal factors are: balance of trade (export vs. import), employment opportunity in Australia, interest rate, retail sales, commodity price, inflation rate, government deficits, ownership of large companies, ownership of real estate etc. The relevant external factors are: relative job opportunities, interest rates, inflation rate, government policies, volume of export and import etc. in the trading partner countries. The world financial and political situation also influences the Australian dollar exchange rate. The 1998 Asian financial crisis and the global financial crisis of 2008-09 had hit the Australian dollar more severely than other established currencies although, the internal factors in Australia remained robust during these periods.
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The official interest rates (reviewed monthly) by the Reserve bank of Australia (RBA) and the official inflation rate in the economy are the two most powerful internal factors to influence the A$ exchange rate. A rise in the RBA official rate usually is accompanied by a rise in A$ value because higher market interest rate in Australia makes it an attractive place and currency to invest. This leads to an increase in demand for A$, and hence its value. Higher inflation in the economy, on the other hand, signals a reduction in the purchasing power of the currency and is usually leads to a fall in A$ exchange rate. It has also been observed that A$ value is highly positively correlated with the world commodities (gold, coal, iron ore, copper etc.) price. Higher the commodities price, higher the A$.
External factors also influence the Australian dollar exchange rate. For example, if the USA data show strong growth then the Australian dollar will be weaker against the US dollar because strong growth means strong economy and strong economy means the buying power of its currency will increase and subsequently its currency becomes stronger than other currencies. When the European Union (EU) inflation rates go higher then, the value of Australian dollar goes-up against the US dollar. The logical explanation is that when the inflation rates of EU go high, it means that EU economy is weaker and USA economy is dependent on EU economy and subsequently, the USA economy becomes weaker and its effect goes to the exchange rate of A$/US$ and Australian dollar becomes stronger against the US dollar. It is proved that too many factors are working to fix the Australian dollar exchange rate against the US dollar. This study historically examines the influence of Australian coal export to change the value of A$/US$.
LITERATURE RELATED TO FACTORS AFFECTING AUSTRALIAN DOLLAR VOLATILITY
Australian dollar volatility is an important issue for Australian exporters, importers, as well as Australian government. A vast amount of literature has been produced on the effect of exchange rate on export; or on international trade; or on macroeconomic indicators ; but surprisingly little attention has been paid to measure the reverse effect of export on the exchange rate of a country. Researchers, such as Sheen and Kim (2002) (2003) claim that Australia is a commodity rich country; therefore, movements in commodity prices are reflected in the volatility of the exchange rate. The authors concluded that commodity price changes can lead to movements in the Australian dollar versus US dollar exchange rate. On the other hand, Branson (1976) claims that the movements in current account balances affect the exchange rates. Authors, such as, Artus (1981) and Driskill (1981) argue against the above claims by suggesting that exchange rates adjust rapidly to eliminate any current account imbalances. Mussa (1984), however, has a different view. He claims that the currency value is influenced strongly by expectations concerning future policies and events. Empirical investigations find that the exchange rate fluctuations are found to be substantial and persistent and largely unexplained by movements in macroeconomic fundamentals (Frenkel and Mussa, 1980 , Flood and Mark 1996 , Taylor 1995 . In the floating exchange rate regime, it is a fact that many factors are working simultaneously to determine the exchange rate; some factors can be explained and some factors can not be explained. For this reason, the result of the debate on 'factors affecting the exchange rate' is still inconclusive and unsolved.
During the Asian financial crisis of 1998-2003, the A$ did hit its lowest level because the Australian economy is a commodity based economy and the Australian economy is dependent mostly on the commodity export to Asia. During the Asian financial crisis period, the internal factors of Australian economy remained mostly the same but the external factors worked so strongly that its currency value moved quickly. The Governor of the Reserve Bank of Australia, Ian Macfarlane (2000) said in a press conference 'The exchange rate has behaved during 2000 in a way that no-one predicted'. In the light of this statement by Ian Macfarlane, it can be said that a number of factors affect the Australian dollar exchange rate and the main factors such as export/import ratio, interest rate, inflation which are important contributors for movement of Australian dollar against the US$. This paper will examine the effect of Australian coal export on Australian dollar exchange rate against the USD.
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METHODOLOGY

Sources of Data
The main objective of this paper is to investigate the influence of Australian coal export on Australian dollar exchange rate with the US dollar. The finding results from this investigation provide evidence that the volume of Australian coal export how much affects to determine the exchange rate of Australian dollar. Correlation and Regression analysis are employed to achieve the goal. These statistical tools will separate the influence of Australian coal export on exchange rate than other contributors. For econometric analysis and estimation of the volume of Australian coal export impact on Australian dollar exchange rate against the US$, the following set of data are analysed to find the results.
1.
Australian dollar exchange rate against the USD (A$/US$) 2.
Australian coal export (metric tonnes)
The data used for this analysis are secondary data. The quarterly data of Australian dollar exchange rate against the US$ and the volume of Australian coal export are used over the last 18 years which are collected from the Australian Bureau of Agricultural and Resources Economics ( ABARE) and the Reserve Bank of Australia (RBA). ABARE and RBA are reliable sources of data in Australia. The quarterly data for Australian coal export are available in the data bank of ABARE. ABARE does not maintain weekly or monthly data for Australian coal export in its data bank; as a result, the exchange rate of Australian dollar also needs to be considered quarterly for this reason. Please note that the exchange rate of Australian dollar uses spot rate as it in the international market.
Correlation Analysis
In any investigation of relationship between two logically connected variables, the correlation analysis is proven to be a useful tool for measuring the relationship. Robert (2006) states that correlation is primarily concerned with finding out whether a relationship exists and with determining its direction and strength. According to Cooper and Schindler (2003) , the value for a Pearson Product correlation coefficient can fall between -1.0 to 1.0. A coefficient of 0.00 means there is no correlation between the variables. If the result, r, is positive then Y and X are directly related -i.e., when X increases, Y tend to increase. If r is negative, Y and X are inversely related -i.e., when X increase, Y tend to decrease, and vice versa.
There are many ways to interpret the results of correlation coefficients. Table 2 summarises a 'standard form' of interpretations used by many scholars to interpret correlation coefficients, which are also employed in this study 
Simple Linear Regression
Simple Linear Regression Analysis can be employed to investigate the functional relationship of the volume of Australian coal export and the Australian dollar exchange rate with the US$. Simple linear regression analysis is a powerful statistical tool to measure the functional response between two variables, i.e., one independent variable and one dependent variable. Simple linear models often provide a very good approximation of one (dependent) variable in response to another (independent) variable (Paul, William & Betty, 2006 ). This analysis can estimate the extent of change in A$ exchange rate for each additional tonne export of Australian coal.
The quarterly data of Australian coal export and the exchange rate of Australian dollar against the US dollar are used to measure the strength and directional relationships between the volume of Australian coal export and the Australian dollar exchange rate. The data covers a period of 18 years ranging from 1992 to 2009. Starting from 1992 the analysis drops the earliest year from the range at each successive stage. Thus the first stage covers a period of 18 years, the next stage covers 17 years, followed by 16 years, and so on. The purpose of this process is to test how the relationship between the volume of Australian coal export and the Australian dollar exchange rate change as the time range becomes shorter and regresses to the more current periods. It is expected that findings from the analysis will reveal whether their relationship was becoming stronger or weaker as years go by. Table 3 was generated for this study.
NOV
 Refers to the number of variables that were processed
The results of the Table show that the relationships between the volume of Australian coal export and the Australian dollar exchange rate against the US$ are all positive and statistically significant. It means that when the volume of Australian coal export increases, the Australian dollar value against the US$ also increases, similarly when the volume of Australian coal export decreases, the Australian dollar value against the US$ also decreases.
The logical explanation is that when the volume of Australian coal export increases, Australia earns more US dollar and the demand for A$ increases. Its effect goes directly to the exchange rate and it makes A$ stronger against the US$. Conversely, when the volume of Australian coal export decreases Australia earns less US$ and demand for A$ falls. Its effect goes directly to the exchange rate of A$/US$ and it makes A$ weaker against the US$. However, as seen in Table 3 , the relationships between the volume of Australian coal export and the Australian dollar exchange rate against the US$ are stronger in the 11 year period between 1998-2009 (r=0.755) than the 18 year period of 1992-2009 (r=0.287). It also shows that the strength of their relationship is increasing. This is due to the fact that every year Australia is exporting more coal than previous year while the price of coal in international market is also increasing.
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© 2012 The Clute Institute Table 3 and the result of period 1998-2009 illustrates that the volume of Australian coal export has 76 per cent responsiveness with the Australian dollar exchange rate against the US dollar. The correlation coefficient (r) of 0.755 indicates that volume of coal export can explain 57 per cent (r 2 ) of variation in A$ exchange rate. The results of the confidence level also suggest that the probability of this being not true is only one per cent or less. In other words, this relationship is to exist more than 99 per cent of time.
EFFECTS OF AUSTRALIAN COAL EXPORT VOLUME ON AUSTRALIAN DOLLAR EXCHANGE RATE
Quarterly data of Australian coal export and the Australian dollar exchange rate against the US dollar from 1992-2009 are used for simple linear regression analysis. It is considered that the Australian dollar exchange rate against the US dollar is the dependent variable (Y value) and the volume of Australian coal export (metric tonne) is an independent variable (X value). 
Evaluating the Strength of the Prediction
The Model Summary Table presents the prop oration of variance accounted for the Australian dollar value against the US dollar by the volume of Australian coal export. The correlation coefficient is 0.287 and the R-Square is 0.08, it means the predictor variable of the volume of Australian coal export has explained 8% of the variance in the dependent variable of Australian dollar exchange rate against the US dollar. Obviously there are other factors responsible for exchange rate variations.
The ANOVA Table describes results from the test of the null hypothesis that R-Square is zero. It means no linear relationship between the volume of Australian coal export and the Australian dollar exchange rate against the US dollar. The ANOVA Table presents that F statistic is 6.262, with an observed significance level of less than 0.05. So, the hypothesis that there is no linear relationship between the volume of Australian coal export and the Australian dollar exchange rate against the US dollar is rejected. © 2012 The Clute Institute
Identifying Independent Relationship
The Coefficients Table presents Quarterly data of Australian coal export and Australian dollar exchange rate from 1992-2009 are used to predict the Australian dollar value against the US dollar in 2 nd quarter of every year from 1992-1998. The findings from this analysis will indicate how the volume of Australian coal export affects the Australian dollar exchange rate. This analysis will also indicate that when the relationship between the volume of Australian coal export and the Australian dollar exchange rate become closer one another in 2 nd quarter from 1992-1998. Table 5 was generated for this study Results from the Table 5 reveal that the residual values from 1992-1997 are all positive because the predicted value lies below the observed value. But in 1998, the residual value is negative because the observed value lies below the predicted value. It is understood from the Table that the values of residuals do not follow any rule. It means that the value of residuals increase or decrease in each period compared to the previous period. According to the Table 5 , the lowest value of residual is 0.0208 USD in 1993. It indicates that the difference (residuals) between the observed value (o.6900 USD) and the predicted value (0.6692 USD) is minimum (0.0208 USD) in this period and this is the 'Best fit' line in this regression. It means that the relationship between the volume of Australian coal export and the Australian dollar exchange rate become closer one another in 2 nd quarter 1993 during the prediction period of 1992-1998.
CONCLUDING REMARKS
This paper examined the effects of the volume of Australian coal export on Australian dollar exchange rate against the US$. This study is able to confirm that the volume of Australian coal export has a positive relationships with the exchange rate of A$/US$. The results of the analysis suggest that when the volume of Australian coal export increases, the Australian dollar value against the US$ also increases.
This study reveals that the relationships between the volume of Australian coal export and the exchange rates of A$/US$ are improving rapidly. It means that as days pass, the volume of Australian coal export is carrying more weight in determining the exchange rate of A$/US$. This research finds that the volume of Australian coal export has 8% effect on the determination of the exchange rate of A$/US$ in the period of 1992-2009 and 57% in the period of 1998-2009.
